The paper could be much improved by including a limitations section, which makes an effort to weigh up some of the pros and cons of alternative approaches. This will help readers when designing their studies. We understand that some of the limitations may be due to funding or the focus of the funder. To address this it might help to include a section on future studies that could indicate what elements would be beneficial in an ideal world. Others may be able to include these in their studies. Limitations include: 1. The sample is 18 and over, which excludes children. The infrastructure planned is mainly separate facilities which should be suitable to children (Mineta report). It would seem that this is an important population to study as the network would ostensibly allow more children to ride to school. The survey asks whether children are in the household but doesn't appear to collect information on their trips. Please explain this decision and include in the limitations or future studies section if planned or if you would advise it to others.
2. There wasn't mention of working with cycling advocacy groups in each city, assuming that they exist. Local groups may be able to provide more accurate information on infrastructure changes. Please describe if included in the process or if not include as a limitation. 3. The authors indicated the importance of identifying actual cycling routes for their municipal partners, however cycling trips are not objectively measured. The survey only asks whether they currently use any of the roads where proposed changes will happen. Questions about whether their routes have changed and frequency of using those corridors would at least provide more information to link the infrastructure change more directly to cycling trips. GPS was not utilized in some or all of the sample to collect route data. Please describe this as a limitation or potential for future studies.
1. The 2016 collection shows a lower participation rate than anticipated. What actions will be taken to increase participation? Or describe the limitations of current recruitment approaches. 2. The survey asks about bike improvements differently for each city (Section C), with some referring to specific infrastructure. This seems like it may prompt differences in responses. Please include in limitations. 3. Did the survey include questions about near misses? If not please include as a limitation. 4. Please move the limitations of the HEAT tool and potential use of the ITHIM to the limitations or future studies section.
Other points that need further discussion: 4. In the introduction, authors describe the benefits of a population based approach, indicating that behavior change initiatives and reinforcement would not be required. Please provide evidence to support this statement as reviews of infrastructure change alone are mixed in inducing an increase in active transportation trips. Stewart et al have conducted a review on cycling interventions. 5. The authors describe using an integrated knowledge translation approach but further information could be provided on how stakeholders will continue to provide input during the study and into the dissemination of results. 6. Did participants provide consent? Please describe data sharing procedures between researchers, municipalities and participants. 7. Will there be any statistical adjustment made for multiple trips per person? Please describe. 8. Please describe how safety reports will account for increased ridership. Will they be reported proportionally? 9. The study design included 2 comparison cities. From the first wave of data there appear to be some differences (e.g. participation rates and intervention city had a higher proportion of bicycle as a primary mode of transport and more frequent riders). Were the differences significant? How could these affect the study? Please discuss.
Abstract: Line 94. I suggest removing "lanes" as bike lanes are not separated facilities. Line 330 -remove the period after investment Line 334 -remove the "g" after value of a statistical life
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GENERAL COMMENTS
I was surprised the authors establish their sampling frame using landline telephone lists and these are almost certainly not going to deliver random samples of the population given the move away from landline telephones. Second the group of interest is also likely to be under-represented using this approach as they are likely to be represented most in the younger age-groupings. Given these surveys are key to the outcome, how can the authors negate the inherent bias?
I am also keen for the authors to include why they did not consider following a cohort given the enhanced precision with respect to between ad within comparisons that could be undertaken between the cross sectional surveys nested within a cohort?
Finally, given the poor response fractions in the first survey, I am keen to know whether the authors have considered the potential that the study would be under-powered to observe the study objectives?
REVIEWER
Audrey de Nazelle Imperial College London, UK REVIEW RETURNED
GENERAL COMMENTS
This paper offers a really nice comprehensive approach to a natural experiment study. To make this protocol paper even more useful as a reference for future work, a little more explanation of how study design choices were made and of methodological procedures would be helpful. Given limited resources, choices need to be made over alternatives that could be appealing, and more understanding of trade-offs and how these decisions came about would make this paper very useful. In particular: -Why use 2 comparator sites rather than just one comparator sites, but with bigger sample in each one? -Why include the surrounding municipalities in Victoria? Does that not introduce more variability in your sample exposures and would it not be preferable to limit that variability so as to simplify analyses? In particular, it is stated that the new AAA network will bring most residents within 400m of a cycling infrastructure -how will including the neighbouring municipalities into the sample change this "exposure" (what will be the distance to infrastructure from residents of these neighbouring municipalities?)? -How were survey questions chosen, how did these questions perform in previous survey instruments (in particular physical activity questions)? -The stakeholder involvement is a particular strength of the studyhow did it come about? -Is there a strong stakeholder partnership in the comparator site, and if so can you then know already if they have planned cycling interventions? Can stakeholders also inform you on any other interventions that might increase cycling for example by discouraging car use -it would be important to track any other type of policies not just cycling infrastructure.
-Provide a little more explanation of your power calculation -Explain more carefully the "time" and "treatment" variables (are they "survey year" and "yes/no"?) -With just 1000 participants per city, will there be enough power to develop the proposed stratified analyses? Could you provide a sense of expected changes in cycling to give an indication of how many people in the sample might change behaviours (e.g. from 2% to 10% cycling would mean a change from about 20 to 100 sample participants cycling) Other minor comments: -It would be nice to include an indication of whether a 400m distance to nearest infrastructure is likely to affect travel -ie what additional distance are people willing to travel to reach a cycling infrastructure? -Lines 80-82 -hard to follow.
-Suggest including a discussion/conclusion which might summarize the study, summarize any advances/differences compared to existing studies, and expected impacts.
VERSION 1 -AUTHOR RESPONSE
Reviewer: 1
The paper describes a quasi-experimental study of the implementation of new bicycle infrastructure in a mid-size city in Canada. The outcomes of the study are active travel trips and safety related to bicycling. The researchers also aim to measure how equitably distributed the infrastructure is to assess who has access to and benefits from the new network, an important consideration in transport planning. The use of small spatial unit, dissemination areas, for analysis is a strength as changes will occur in geographically small corridors. The methods are well described. They propose to work with intersectoral partners in order to inform practice, which strengthens the study. Given the limited number of studies measuring the impact of bike infrastructure on ridership and safety, this study adds to the literature.
Action: Thank you for this recognition. The paper could be much improved by including a limitations section, which makes an effort to weigh up some of the pros and cons of alternative approaches. This will help readers when designing their studies. We understand that some of the limitations may be due to funding or the focus of the funder. To address this it might help to include a section on future studies that could indicate what elements would be beneficial in an ideal world. Others may be able to include these in their studies. Action: We appreciate this suggestion. We had initially woven limitations into the methods and analysis section, given that a discussion or limitations section is not standard for BMJ Open Protocols. Based on the reviewers' suggestion we have now created a new section "Study Contributions and Limitations" at the end of the manuscript. (lines 375-427) Limitations include:
1. The sample is 18 and over, which excludes children. The infrastructure planned is mainly separate facilities which should be suitable to children (Mineta report). It would seem that this is an important population to study as the network would ostensibly allow more children to ride to school. The survey asks whether children are in the household but doesn't appear to collect information on their trips. Please explain this decision and include in the limitations or future studies section if planned or if you would advise it to others. Action: Added to the limitations. (line 404-406)
2. There wasn't mention of working with cycling advocacy groups in each city, assuming that they exist. Local groups may be able to provide more accurate information on infrastructure changes. Please describe if included in the process or if not include as a limitation. Action: We are indeed working with health authorities and cycling advocacy groups. We have added this to the study design section (line 180).
3. The authors indicated the importance of identifying actual cycling routes for their municipal partners, however cycling trips are not objectively measured. The survey only asks whether they currently use any of the roads where proposed changes will happen. Questions about whether their routes have changed and frequency of using those corridors would at least provide more information to link the infrastructure change more directly to cycling trips. GPS was not utilized in some or all of the sample to collect route data. Please describe this as a limitation or potential for future studies.
Action: Added to the limitations. We are currently running a complementary study with mobile sensing (apps, GPS/accelerometry) with other funding. (lines 407-410) 1. The 2016 collection shows a lower participation rate than anticipated. What actions will be taken to increase participation? Or describe the limitations of current recruitment approaches. Action: We still reached our full sample, and with age and sex quotas and cell phone sampling we have good representation. We have however added to our limitations on this topic. (line 389-393) 2. The survey asks about bike improvements differently for each city (Section C), with some referring to specific infrastructure. This seems like it may prompt differences in responses. Please include in limitations. Action: We generated this set of questions to be responsive to city partners, and indeed this is what they have been very interested in based on our early sharing of results. We have added to the Population Surveys -Questionnaire section (lines 217-219 and lines 234-236). 4. In the introduction, authors describe the benefits of a population based approach, indicating that behavior change initiatives and reinforcement would not be required. Please provide evidence to support this statement as reviews of infrastructure change alone are mixed in inducing an increase in active transportation trips. Stewart et al have conducted a review on cycling interventions. Action: We certainly did not mean to convey that behaviour change programs and enforcement are not required. Indeed, infrastructure is one component of comprehensive packages needed for success. We have clarified this in the introduction, with references (lines 100-102).
• • Pucher, John, Jennifer Dill, and Susan Handy. "Infrastructure, programs, and policies to increase bicycling: an international review." Preventive medicine 50 (2010): S106-S125.
5. The authors describe using an integrated knowledge translation approach but further information could be provided on how stakeholders will continue to provide input during the study and into the dissemination of results. Action: We have now expanded on information in Figure 2 to include details of our partnership (Lines 180-187).
6. Did participants provide consent? Please describe data sharing procedures between researchers, municipalities and participants. Action: We have added details to the "Ethics and dissemination" section (lines 429-432).
7. Will there be any statistical adjustment made for multiple trips per person? Please describe. Action: The primary outcomes are person-based, for example, the proportion of participants reporting cycling in the last 12 months, or the proportion of participants reporting cycling at least once per week. The trip diary data will be used to describe overall mode share, as is conventionally done. It could also be used to calculate person-based trip rates although this is not a primary outcome in IBIMS. No changes have been made to the manuscript.
8. Please describe how safety reports will account for increased ridership. Will they be reported proportionally? Action: We concur this is a major challenge facing the field. We have added a paragraph in the "Spatial Access -Analysis" section (lines 354-358).
9. The study design included 2 comparison cities. From the first wave of data there appear to be some differences (e.g. participation rates and intervention city had a higher proportion of bicycle as a primary mode of transport and more frequent riders). Were the differences significant? How could these affect the study? Please discuss. Action: Participation rates were in similar range (14.9% in Victoria, 13.6% in Kelowna, 19.8% in Halifax). We have come to understand from the baseline data collection that the slightly higher rate in Halifax may have been due to time change differences, in that the market research firm had fewer evening hours for calling on the West Coast (Victoria and Kelowna). There were significant differences in transportation behaviours (primary mode of transport, bicycle use in the past 12 months, frequency of bicycle use) and perceptions of safety at baseline. IBIMS outcomes relate to changes over time and, as such, the differences in baseline levels are not problematic. We have added this to "Population Surveys -Baseline data collection". (lines 279-283). Abstract: Line 94. I suggest removing "lanes" as bike lanes are not separated facilities. Action: Amended for clarity to read "separated paths and protected lanes". (line 96) Line 330 -remove the period after investment Action: Amended. Line 334 -remove the "g" after value of a statistical life Action: Amended.
Reviewer: 2 I was surprised the authors establish their sampling frame using landline telephone lists and these are almost certainly not going to deliver random samples of the population given the move away from landline telephones. Second the group of interest is also likely to be under-represented using this approach as they are likely to be represented most in the younger age-groupings. Given these surveys are key to the outcome, how can the authors negate the inherent bias? Action: We have clarified that 80% were contacted using cellphone random-digit dialing. We worked with age and sex quotas (youngest age group was 18-24) specifically to ensure we had sufficient representation from younger age groups With the use of quotas our weights are reasonable, the largest weights were for women and men in the age group 75 and older (1.73 and 1.79, respectively), followed by younger males (1.23). We have added detail in the 'Population Surveys -Baseline Data Collection' section and also to the new 'Study contributions and limitations" section (lines 272-275 and lines 395-400, respectively).
I am also keen for the authors to include why they did not consider following a cohort given the enhanced precision with respect to between and within comparisons that could be undertaken between the cross sectional surveys nested within a cohort?
Action: This certainly reflects some the challenges of pragmatic evaluation. In working with the market research firm it was not possible to recruit a cohort or request to contact participants again. We have added discussion of this to the new 'Study contributions and limitations" section (lines 400-402).
Action: Based on the power analysis presented we believe we are still sufficiently powered for the main effects analysis of the paper, as we still recruited the target sample of 1000. We have added to Population Surveys-Sampling' section. (lines 204-208) However, it is likely that the study will be underpowered for subgroup analysis examining social inequalities. We have included additional details in the limitations section. (lines 401-403).
Reviewer: 3 This paper offers a really nice comprehensive approach to a natural experiment study. To make this protocol paper even more useful as a reference for future work, a little more explanation of how study design choices were made and of methodological procedures would be helpful. Given limited resources, choices need to be made over alternatives that could be appealing, and more understanding of trade-offs and how these decisions came about would make this paper very useful.
In particular:
-Why use 2 comparator sites rather than just one comparator sites, but with bigger sample in each one? Action: We have added to the 'Study Design" section to clarify this. While there is no single perfect comparison site, each of our sites provides a match in different ways. (lines 151-161) -Why include the surrounding municipalities in Victoria? Does that not introduce more variability in your sample exposures and would it not be preferable to limit that variability so as to simplify analyses? In particular, it is stated that the new AAA network will bring most residents within 400m of a cycling infrastructure -how will including the neighbouring municipalities into the sample change this "exposure" (what will be the distance to infrastructure from residents of these neighbouring municipalities?)? Action: Rather than rely on standard administrative data, we worked together with our city partners to understand population dynamics and travel behaviour. The City of Victoria proper is quite small and urban, and we learned that people who live in the adjacent municipalities regularly pass through Victoria to work, shop, and play. In essence, the boundaries of these municipalities are seamless for residents, subject only to differences in local oversight. We have added further to the 'Study Design' section. (Lines 162-164 ).
Regarding the access to the network, we have added further to the 'Study Design' section. (Lines 169-170).
-How were survey questions chosen, how did these questions perform in previous survey instruments (in particular physical activity questions)?
